displacement of the fringes produced by the interference of the two beams of such magnitude that it could not have escaped observation with the apparatus used. But no trace of such a displacement was found.
Morley and Miller, repeating the experiment in 1905, with still greater refinement, also came to the conclusion that there was no displacement, though they could have observed one due to one-tenth of the velocity of the earth.
19.   THE  FlTZGERALD-LORENTZ CONTRACTION.
If, as we seem bound to, we accept the above results as showing the theory which has been given to be inadequate, the hope of determining v by this means vanishes, and the difficulty remains of reconciling the null result with the hypothesis of an aether which is not convected along with the optical system by the earth.
FitzGerald l threw out a suggestion that if the aether can percolate through matter, it may affect the apparatus, and change its dimensions when it is rotated. Such a suggestion had become feasible in view of the adoption of the electromagnetic theory of light, and the growing knowledge of the electrical relations of matter.2
If such an effect is to nullify the change in the retardation, we must have, if /'^ /'2 are the changed lengths of AMj, AM2,
and this is satisfied if
i _          2
that is, if either arm contracts in the ratio I : (i - -y2/^2) when turned into the direction of motion, as compared with its length when at right angles to this direction.
xSee O. Lodge, "Aberration Problems," "Phil. Trans.," r84A (1893), p. 727; also Presidential Address to the British Association, 1913.
2 E.g. Maxwell's law connecting the index of refraction with the dielectric constant,C'A'C. The condition that the reunited rays shall be parallel is that
